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Abstract of JP20031 1 9249 

PROBLEM TO BE SOLVED: To provide a liquid crystal sealing resin composition which has solved the 
conventional problems in the preparation of liquid crystal display panels such as liquid crystal injection 
time, deterioration in adhesion to glass substrates due to the thermal strain by high temperatures, 
misregistration, variability of gaps, and oozing from an end-sealing medium at the liquid crystal 
injection part, and is suited in the liquid crystal dropping system. SOLUTION: The liquid crystal sealing 
resin composition which is used comprises (1) a specified elastomer, (2) a compound having at least 
one epoxy group and at least one vinyl group per molecule, (3) a (meth)acrylate monomer and/or its 
oligomer, (4) an epoxy resin, (5) a curing agent, and (6) a photoinitiator. 
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(54) UQUID CRYSTAL SEAUNG RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal sealing resin composition which has 
solved the conventional problems in the preparation of liquid crystal display panels such as 
liquid crystal injection time, deterioration in adhesion to glass substrates due to the thermal 
strain by high temperatures, misregistration, variability of gaps, and oozing from an end-sealing 
medium at the liquid crystal injection part, and is suited in the liquid crystal dropping system. 
SOLUTION: The liquid crystal sealing resin composition which is used comprises (1) a specified 
elastomer. (2) a compound having at least one epoxy group and at least one vinyl group per 
molecule, (3) a (meth)acrylate monomer and/or its oligomer, (4) an epoxy resin, (5) a curing 
agent, and (6) a photoinitiator. 



LEGAL STATUS 

[Date of request for examination] 05.07.2004 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9,ipdl.ncipi.gojp/PA1/result/detail/main/wAAAItaazoDA41 51 1 9249P... 2006/02/02 



JP,2003-1 19249,A [CLAIMS] 



1/1 ^-v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(1) An elastomer The compound which has an epoxy group and at least one or more vinyl groups 
in five to 30 mass %, and (2) 1 molecule Ten to 50 mass %. (3) (meta) acrylate monomer and/or 
oligomer Five to 30 mass %, (4) epoxy resins Five to 30 mass %. (5) curing agents One to 20 mass 
%. (6) photoinitiators 0.1-5 Resin constituent for the liquid crystal closures which consists of 
mass %. 

[Claim 2] The resin constituent for the liquid crystal closures according to claim 1 characterized 
by for said elastomer being a particle-like and the particle diameter being 0.1-5 micrometers. 
[Claim 3] The resin constituent for the liquid crystal closures according to claim 1 or 2 
characterized by being the acrylic elastomer obtained by copolymerizing the acrylic monomer 
from which said elastomer reacts and is obtained in an epoxy resin and an acrylic acid (meta), 
and in which epoxy (meta) acrylate and copolymerization are possible (meta). 
[Claim 4] The resin constituent for the liquid crystal closures according to claim 1 to 3 with 
which the compound which has an epoxy group and at least one or more vinyl groups in said 1 
molecule is characterized by number average molecular weight being the oligomer of 400-10000. 
[Claim 5] The resin constituent for the liquid crystal closures according to claim 1 to 4 
characterized by being the copolymer which denaturalized with the acrylic acid a part (meta) 
about the glycidyl group of the copolymer with which said oligomer used glycidyl (meta) acrylate 
as a comonomer. 

[Claim 6] The resin constituent for the liquid crystal closures characterized by doing 1-50 mass 
% content of a bulking agent into resin constituent 100 mass % for the liquid crystal closures of 
claim 1-5 given in any 1 term. 

[Claim 7] The manufacture approach of the panel characterized by applying the resin constituent 
for the liquid crystal closures of claim 1-6 given in any 1 term on a eel substrate, and sticking a 
pair of eel substrate after dropping liquid crystal. 

[Claim 8] The liquid crystal display panel created by the manufacture approach of a liquid crystal 
panel according to claim 7. 



[Translation done.] 
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[Detailed Description of the Invention} 

[0001] . . , 

[Field of the Invention] This invention relates to the resin constituent for the liquid crystal 
closures which can respond to the liquid crystal dropping method which can be hardened at low 
temperatire about the resin constituent for the lit|uid crystal closures at a detail. 
[0002] 

[DescriptJon of the Prior Art] A current liquid crystal display panel applies the Maine sealing 
compoind so that while may perform lamination and the irijectod hole of liquid crystal may be 
fornted on a glass substrate, it piles 14) the glass substrate of another side, parfonns lamination 
according to heat curing, and pours in liquid crystal fi-om the irBCCted hole of lii^iid crystal in a 
vacuum after that and the liquid crysUl impregnation section is created by the approach an 
ultraviolet curing mold 8r>d a sealing compour>d perform the closure. 

[0003] T>ie creation approach of the above-mentioned liquid crystal dispby panel oozes from the 
fall of the adhesion of a glass substrate, a tecation gap. the variation of a gap. and the end 
seaBng compound of the liquid crystal impregnation section by the point that the process tane 
amount which poirs in liquid crystal is long, and the thermal strain by the elevated temperature 
before and behmd 1 50 *♦ at the time of heat-hardening, and has troubles, like ** arises. 
[0004] What uses together the photo-curing which uses as a principal component the partial 
acrylic ghost or partial methacrylic ^ost of the acrylic adhesives of the photo-curing mold 
which uses acrylic ester or methacrylic ester as a principal component the epoxy system 
adhesives of a photo-curing mold, and a novolak mold epoxy resin as an approach of these- 
solving. and heat curing is proposed. Since these photo-curing mold encapsulant is hardened in 
ordirviry temperature and a short time by the exposure of light as a sealing compound of a K^M 
crystal dropping method, and can shorten the process time amount of panel creation and the 
glass substrate for liquid crystal is fixed promptly, the trouble of the panel creation approach 
using the above-mentioned heat-curing mold epoxy resin is canceled 

[0005] However, the physical properties it is satisfied with the bottom of the adhesive property 
originally demanded and Kgh-humidity/temperaUire of physical properties about the demand of 
not causing maintenance of the adhesion dependability at the time of carFyin* out long duration 
neglect and the eleetro-optica property of liquid crystal and orientation turbuienee are not 
acquired. 
[0006] 

(ProWen^t) to be Solved by the Iwention] The purpose of tWs invention ii olferi^ 
encapsulant constituent which chooses the constituent optimal es Kquid crystal dropping method 
encapsulant produces a NgK-defMtion Kquid crystal display panel by optimizing a presentation 
ratio further for a short time, and solves the above-mentior»ed troiMe. 
[0007] 

[Means for Solving the Problem] In order that this invention persons may solve the trouble of 
this invmtion, as a result of inquiring. (1) elastomer The compound which has an epoxy group 
and at least one or more vinyl pwps in Tive to 30 mass V and (2) 1 molecule Ten to 50 mass %. 
(3) (meta) acrylate monomer, and/or oKgomer Fwe to 30 mass %. (4) epoiy rosins Five to 30 



mess *. <5) owing agents One to 20 mass *. (7) photoinitbtors 0.1-5 The above-mentioned 
problem was salved by ushg the resin constituent for the Bquid crystal closures which consists 
of mass %. 

[0008] Furt h emwro. said elastomer is a particleHtke preferably and the particle diameter is 0.1-5 
mi cr ome t eia. It is the elastomer obtained by eopolymerizing the acryTic monomer from which the 
elastomer reacts and is obtained in an epoxy resin and an acrylic acid (meta). and in which epoxy 
OneU) acrylate and eopolymerization are possible (meta). the inside of 1 molecule — an epoxy 
poup and a vmyl poup — by using the resin constituent for the fiquid crystal closures with 
which the compowd which it has one or more pieces reacts, and is preferably obtained m an 
epoxy resn and an acrylic acid (meta) and which is an epoxy (meta) ata chestnut rate, even if 
few It succeeded in obtaining much more right result 
[0009] 

[Embo<Sment of the Invention] Hereafter, the closure resm constituent used t>y this invention is 
explained to a detaa. (1) elastomer used by this invention is explained. Although especially the 
elastomer used by this nvention is rtot limited, it uses the spherical elastomer obtained by 
copdymerizing an epoxy resin and an acrylic acid (meta) preferably vrith the epoxy (meta) 
acrylate and the acrylie monomer which can be copolymerizod reacted af>d obtained. 
[0010] After closwB resin harderts the elastomer obtained by eopolymerizing the epoxy resin and 
acrySe acid (meta) wNch are used by this invention with the epoxy (meta) acrylate artd the 
aciyfio monomer which can be copolymerized reacted and obtained, it takes the so-called sea / 
island structure which the elastomer is distra>uting to homogeneity in a resin layer. 
[001 1] After distr*uting to an epoxy resin or dissolving in an epoxy resin as the approach of 
distrflHJtion of this elastomer particle, you may make it deposit at the time of hardening. The 
approach of making an elastomer generating under existence of a graft copolymer wnth an epoxy 
res» may be used. The approach of being easy to control the particle size of elastomers, such 
as an approach of making an elastomer generating, by the bottom of existence of a graft 
copolymer with an epoxy resin and a graft copolymer with an epoxy resin preferably is good. 
These approaches are approaches which have the interaction in the elastomer and the epoxy 
resin interface, and ve (fist/^mted to stability. If it does rwt have an interaction in an elastomer 
and an epoxy resin interface, it will be easy to condense after harderwng and will be hard to hold 
advarxMd dependability. Moreover, since the bridge is constructed moderately, an elastomer 
particle cannot carry out deformation etc. easily due to the stress by hardening, and an 
elastomer is much more good. 

[0012] Mean particle cfiameter as a particle size of the elastomer used by this invention The 
elastomer which can take the 0.1-5 the sea / the micrometers of the so>caDed island structia-es 
cun-ently preferably (fistributed by the 0.2-2-micrometer partide is good When mean particle 
(fianwter sets to 0.1 micrometers or more, spreading workability is heki aiKl high adhesion 
dependability is acquired by being referred to as 5 micrometers or less. The smount of the 
elastomer used has desirable 5-20 mass %. By using it more than 5 mass \ high adhesion 
dependability is <fiscovered and spreading fitness is secured by carrying out to below 20 mass %. 
[0013] The corrvound which has an ^xy group and St least one or more vinyl groups in (2) 1 
molecule used by this invention is explained. Although the use which a the eompound which 
denatmlized with the ecryHc acid a part (meta) about the glyeidyl poup of the copolymer used 
for the confound which has an epoxy pnoup and at least one or more w»y( poups for glyeidyl 
(meta) acrylate into (2) 1 molecule used by thb inventiea having made it into the oomonomer is 
also possUe. the epoxy (meta) acrylate reacted and obtained In an epoxy resin and an acrylie 
acid (meta) « desirable. 

[0014] It is not limited especially except being the epoxy resin which has two or more epoxy 
groups es an epoxy resini An example is given and explained below. 

[0015] For example, ethylene glyeol. a diethylene glycol, triethylene glycol. A polyethylene glycol, 
propylene glycol, dipropylene glycol. PelyaOtylene glycols, such as tripropylene glycol and a 
polypropylene glyeol A dimethyW propane, trimethylol propane, spiroglyeot. The aliphatic series 
multvle-wahiod glyeidyl ether compound obtained at tha reaction with the polyhydic alcohol and 
epichlorohydrin wKch « represented with a glycerol etc. The aromatic aeries dids and them 
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d with bispherwl A, Bisphenol S, Bisphenol F, bisphenol A D, etc. Ethylene 
glycol. The aromatic series multiple-vakied glyeidyl ether compound obtained at the reaction 
with the diets and epichlorohy<^ which carried out alkylene glycol denaturation. such as 
propylene glyeol. The aliphatic multi-charged glycidylester compourwl obtained at the reaction of 
the aliphatic series <ficari>oxylic acid and epichlorohydrin which are represented with an adiptc 
acid, an itaconic acid, etc. The arorrwUc series multiple-vak»ed glyeidyl ester compound obtained 
at the reaction of the aromatic series (ficarboxylic acid and epichlorohy*in which are 
represented with isophthalic acid, a terephthaftt acid, pyromellitie acid. etc.. The aliphatic series 
muWple-vakied glyeidyl ether ester compourwl or arorratic series muftiple-vahied glyeidyl ether 
ester compound obtained at the reaction of a hydroxy diearboxylic acid compound and 
epi<*»lorohydrin. In addition, the aliphatic series multiple -valued glyeidyl amine compound 
obtavied at the reaction of the aliphatic series diamine arid epichlorohydrin which are 
represented with an alicyclic multiple-vakiod glyeidyl ether compouid. polyethylene famine, etc^ 
The aromatic series multiple-vakied glyeidyl amino compound obtained at the reaction of the 
aromatic series diamine and epichlorohydrin which are represented with diamine 
diphonybnethane. an aniline, meta-xyfyleno tfamine. etc.. The hydantoin mold multiple-vakiod 
glyeidyl compound obtained at the reaction of hydantoin. and its derivative and epichk>rohydrin. 
The novolak resin guided from a phenol or crosol. and formaldehyde. The novolak mold muWple- 
vakied glycklyl ether eompound obtained at the reaction with the polyphenol and epichlorohyAin 
which are represented with the poly alkenyf phenol, its copolymer, etc Epoxidation diene 
polymers, such as epoxidation polybutadiene and epoxidation polyisoprene, 3. the 4-epoxy-6- 
methylcyclohexyl methyl -3. 4-epoKy-6-mBthylcyctohexane cart>onate. the screw (2. 3-epoxy 
cyelopentyl) ether, etc. are mentioned as a concrete exarr»ple. 

[0016] As fa- these epoxy resins, it is desirable to use what is perfonning high grade-ization by 
the molecular distillation method etc. 

[0017] A partial (meta) acrylic-ized epoxy resin is obtained by making a 0.4-0.9Eq acrylie acid 
(meta) react under a basic catalyst to lEq of epoxy groups using the epoxy resin chosen from 
these. 

[0018] When the epoxy (meta) acrylate reacted and obtained has formed these epoxy resins and 
an acrylic acid (meta) into a partial (meta) acrylie. compatibility with an epoxy resin becomes 
high and high adhesion dependabUity is acquired. The amount of the epoxy (meta) acrybte used 
reacted and obtained in these epoxy resins and an acrylic acid (meta) is ten to 50 in resin 
constituent mass for the liquid crystal closures %. High-humidity/temperature depertdabilrty is 
discovered by discovering high acft^esion dependability and considering as 50% or less by the use 
more than 1 0 mass %. 

[001 9] (3) acrylate monomer and/or oligomer wNch are used for this invention are explained. It 
is possible for especially the acrylate (meta) monomer and/or oligomer that are used by this 
invention not to be lb«ted but to use a well-known ingreiSent The foflowing are mentioned 

concro t dy . 

[0020] As monofunctional (meta) acrylate. as a substituent s methyl group. An ethyl group, a 
propyl group, butyl, an amyl grO(«>. a 2-ethylhexyl radteal. An octyl radical, a nonyl radical, the 
dodecyl, a hexadecyl radical, an oetadecyl radical. A cyclohexyl radical benzyl, a methoxy ethyl 
group, a butoxy ethyl group. A phenoxy ethyl poup. a nonylphenoxyethyl radical, a 
tetnihydrofurfuryl radical A glyeidyl group. 2-hydroxyethyl radical. 2-hydroxypropyl radical. A 3- 
chloro-2-hydroxypropyl radteal. a dimethytominoethyl radical. A diethylaminoethyl radical, a 
nonyW»enoxyethyl tetrahydrofurfuryl radical, a caprotoetone denaturation tetraby^ofurftiryl 
ra<fieal. The acrylate which has an isobomyl radical, a dicydopentanit radical, a JISHIKURO 
pentenyl radical and a dicycktpentenyloxy ether racBcal (meta) is mentioned. 
[0021] As polyfunctional (meta) acrylate. for example. 1. 3-butylene glycol. 1 ,4-butanedio!, 1,5- 
pentanediol. 3-methyl-1.5-pentanedioL 1.6-hexanediol. neopentyl glyeol. 1. 8-octanediol. 1. 9- 
nonane diol. tricyclodecane dimathanol. ethylene glycol. Diacrylate, such as a polyethylene glycol, 
propylene glycol, and a polypropylene glycol. The di(meth)acrylate of tris (2-hydroxyethyl) 
isocymrate. The d<meth)acrylate of the did wWch added and obtained ethyleneoxide or 
propylene oxide four mds or more to one md of neopentyl glycd. The cS&neth}acrylate of the 



(Sol which added and obtained two-md ethyleneoxide or propylene oxide to one mol of bisphenol 
A. JI or Tori (meta) acrylate of trid which added and obtained ethyleneoxide or propylene oxide 
three mds or more to one md of trimethyld propane. The di(meth)acrylate/tris{2-hy*oxyethyl) 
isocyanurate tri(meth)acrybte of the did wfhich added and obtained ethyleneoxide or propylene 
oxide four mds or more to one md of bisphend A. TORIMECHI roll pro pantry (meta) acrylate. 
Pori (meta) acrylate / caprdactorw denaturation tris [(meta) acryloxyethyl] isocyanurate of pen 
TAERISURTTORUTORI (meta) acrylate / dipentaerythritol. The Pori (meta) acrylata of alkyi 
denattvation cSpentaerythritol. The Pori (meta) acrylate / hydroxy pivalate of caprolaetone 
denaturation tfpentaerytWtd, Neoperrtyl glycol <fiacrylate. caprdactone denaturation 
hydroxypivalate neopentylglycd acrylate / ethyierwoxide dertaturation phosphoric "acid (meta) 
acrylate. ethyleneoxide denaturation alkylation phosphoric-acid (meta) acrylate. etc are raised 
[0022] Moreover, an N-vinyl-2-pyrroGdone. acryloyl morpholine, a vinyl imidazole, N-vinyl 
caprobctam, vinyl acetate, an acrylic acid (meta). acrylamide (meta), N hydrexymethyl 
acrylamide or N-hyikoxyethyl acrylamides. those alkyI ether compoundi. ete. can be used 
[0023] Furthermore, the polyester poly (meU) acrylate of wolHinown common use. polyether 
pdy (meta) acrylate. polyether ester pdyurethane (meta) acrylate. epoxy pdy (meta) acrylate. 
ete. are one of those e«i be used together Gke a polymerization nature monomer as 
polymerization nature oligomer. 

[0024] As for these (meta) acrylate monomer and/or oligomer, it is doMrable to use what is 
performing high pade-ization by the mdecubr distilation method eto. 

[0025] The «iount of the acrybts monomer chosen from these (meta) and/or the oligomer used 
is five to 30 in resin constituent mass for the Dqdd crystal closures V Adhesion dependability is 
(Sscovered by photepolymerization activity's becoming ti^ and considering as 30% or less by the 
use more than 5 mass %. 

[0026] (4) epoxy resins used by tWs invention are expbtned. It is possible for especblly the 
epoxy resHi used by this invention not to be fcnited but to use a well-known ingredient The 
fdlowmg are mentioned concretely. For example, ethylene glycd. a diethylene glycol, triethylene 
glycd. A polyethylene glycd. propylene glycd. dipropylene glycd. Pdyalkytene glycds. such as 
tripropylene glycol and a polypropylene glycol A dimethyk>l propane, trimethylol propane, 
spiroglyed. The al^hatic series multiple-vakied ^cidyl ether compound obtained at the reaction 
with the pdyhydric alcohd and epichk>rohydrin wHch are represented with a glycerol etc.. The 
aromatic series <fiols and them which aro represented wnth bispherwl A. Bisphenol S. Bisphenol F. 
bispherwl A D, etc. Ethylene glycd. The aromatic series muitiple-vakjed glyeidyl ether eompound 
obtaned at the reaction with the dids and epicHorohydrin which carried out alkylene glycd 
denaturation. such as propylene glycol. The aliphatic multi-eharged glycidylester compoof>d 
obtained at the reaction of the aliphatic series dicartwxylic acid and epichlorohydrin »yhich are 
represented with an adipb acid, an itaconic acid. etc.. The aromatic series multide-valued 
glyeidyl ester compound obtained at the reaction of the aromatic series diearboxylic acid and 
epichlorohydrin which are represented with isophthalic acid, a terephthalic acid, pyromenitic acid, 
etc. The aliphatic series multiple-vaK*ed glyeidyl ether ester compound or aromatic series 
multvle-vakied glyeidyl ether ester eompound obtained at the reaction of a hydroxy dicartwxylic 
acid compound and epichlorohyck-in. In addition, the aliphatic series multiple-vabed glyeidyl 
amine compound obtained at the reaction of the aliphatic series diamine and epichlorohydrin 
which are represented with an alicydic muttiplo~vakjed glyeidyl ether compound, polyethylene 
diamine, etc.. The aromatic series multiple-valued glyeidyl amirw compound obtained at the 
reaction of the aromatic series diamine and epichlorohydrin which are represented with diamine 
diphenybnethane. an aniline, meta-xylylene diamine, etc., The hydantoin mdd multiple-vakied 
glyeidyl compoind obUir>ed at the reaction of hydantoin, and its derivative and epichlorohydrin. 
The novolak resin guided from a pherwl or crosol. and formaldehyde. The novolak mold mdtiple- 
vahted glyeidvl ether eompound obtained at the reaction with the pdyphend and epichterohydrwi 
which are represented with the pdy elkenyl phend, its copolymer, etc, Epoxidation diene 
polymers, such as epoxidation polybutadiene and epoxidation polyisoprene, 3, the 4-epoxy-6- 
methylcydohexyl nrwthyl -3. 4-«poxy-6-mothyk:yclohoxane carbonate, the screw (2. 3-epoxy 
cydopentyO ether, etc. are mentioned as a concrete example. 
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[0027] As for these epoxy resins, it is desirable to use what is performing high gr»do^Mtion by 
the molecular distillation method etc. The amount of the epoxy resin used chosen from these is 
five to 30 in roan constituent mass for the liquid crystal closures %. Adhesion dependability 
invroves by the use more than 5 mass %. and the hardenability by optical exposure becomes 
tugh by considering as 30% or less. 

[0028] (5) curing agenU used by this invention are explained. The curing agent used by this 
invention will not be limited especially if it is a heat latency curing agent An orgarMe-acMl 
dihydrazide compound, an imidazole and its derivative, a dicyar»damide. aromatic amine, ate. are 
mentioned concretely. The amount of these curing agents used is 1 in liquid crystal encapstrfant 
constituent mass % - 20 mass V It is possible by carryinc out to more than I ma»» % to mmttain 
pot life by discovering the adhesion dependability under a high- hu midity/taniperature condition, 
and carrying out to below 20 mass %. 

[0029] (6) photoinitiators used by this invention are explained It is not limited but especially the 
photoinitiator used by this invention can usa a well-known inpwSent. The foOowbg are 
mentioned concretely. 

[0030] Benzophenone. 2. and 2-diethoxy aeatophenone. benzyl, benzoyl isepropyl ether, benzyl 
dimethyl ketal. I -hydroxy eyekihexyl phenyl ketone, a Uwoxan ton. etc can be mentioned 
concretely. 

[0031] These amount used is 0.1 in liquid cryttal encapsulant constituent mass % - 5 mass %s. 
By carrying out to more than 0.1 mass V the hardenability by optwal exposire can be given and 
the hygroscopicity of the quality of a hardened material can be suppressed by carryins out to 
bekn* 5 mass %. 

[00321 This invention can use additives, such as a bulking agent a couplir«c egent an ion trap 
agent and an ion exchanger, for each above-mentioned c ompon en t except if needed. 
[0033] A bulking agent can be used for the pwpose of viscous adjustment thermal stress 
reduction of a hardened material, etc. They are a calcium carbonate, a magnesium carbonate, a 
barium sulfete, magnesium sulfate, an shjminum siSoate. zirconkm nlicate. ferrous oxide, titaraum 
oxkie. an akanmn oxkJe (akanina). a zinc oxide, a ailkion dk)xide. potassium titanste. a kaolin, 
tale, asbestos powder. quarU powder, a mica, a glass fiber, etc. concretely [ can choose the 
inorganic bulking agent to be used from welHmown inorganic compounds, and there is especially 
no constraint and ]. Akhough there wU be especially no limit if the particle (fiameter of an 
inorganic bulking agent is range which does not affect a eel gap property, a thing 2 micrometers 
or less can be used preferably. The amount of the inorganic bulking agent used is 1 mass % - 40 
mass %. By carrying out to more than 1 mass V the thermal stress reduction effectiveness can 
be (Sseovered and it can hold down to activity fitness viscosity by carrying out to betow 40 mass 
%. Since the resin constituent of this invention needs to carry out homogeneity mixing, the resin 
constituent for the liquid crystal cbsures is obtained by fully carrying out degassing so that it 
may fully knead using 3 rolls and there may be no generating of air bubbles into cbsure resin. 
[0034] The resin constituent for the liquid crystal ctosires obtained as mentioned above is used 
for production of a liquid crystal display. An example of the operation is explairted. the spacer of 
the gap width of face set up beforehand — this resin constituent for the liquid crystal closures - 
- minig . This resin constituent for the liquid crystal closure s is applied to a frame type with a 
dispenser on one glass substrate using the glass substrate which becomes a pair. The liquid 
crystal ingredient equivalent to the interior capacity of a panel is dropped within the limit at a 
precision. The glass of another side is made to counter, after lamination, the amount of 1000- 
6000mJ is irra(fiated to ultraviolet rays under pressurization. and a glass substrate is stuck. 
Further after that while it has been non-energized it heaU at the temperature of 120 degrees C 
for 1 hour, and it fully hardens, and a liquid crystal panel is formed. 
[0035] 

[Example] Hereafter, a typical example explains this invention to a detail. 
(Synthetic example I] The lOOOmI 4 opening flask equipped with the synthetic agitator of an 
elastomer, gas installation tubing, the thermometer, and the cooling pipe was prepared. 600g [ of 
bisphenol female mold epoxy resins whfch have two epoxy groups in intramolecular ) (Epidon 
8303 and Dainippon Ink & Chemicals, Inc. make), 12g [ of methaerylic acid ]. and triethanolaniine 



Ig. and tohiene 50g were added, with desiccation air. under bubbKng. it was made to react at 1 10 
derees C for 5 hours, and the double bond was introduced Next butyl acrybts 2Qg. glycklyl 
methacrybte 2Qg. <Svinylbenzene Ig. azobismethyKnleronitrile Ig. and azobisisobutyronitril 2g 
were added to this, the polymerization was carried out at 90 more degrees C for 1 hour, and the 
elsstomer was compounded for 70-dopeo-C 3 hours. 

[0036] [Synthetic example 2} The SOOmI 4 opening flask equii^d with the synthetic agitator of 
epoxy scrybte. gas installation tUbing. the thermometer, and the cooling pipe was prepared 
heating stirring of the bisphenol A mold epoxy resin:Epiclan EXA850CRP [the Oatnippon Ink & 
Chemicals, bie. make] was carried out under bubbling with desiccation air by mixing 200g 
methacryfio-achfcSOg. and triethanolamine 0.2g for 110-degree-C 5 hours, and epoxy acrylate 



[0037] The elastomer obtained in the example I of [example 1] composition, the epoxy acrylata 
obtained m the synthetic example 2. Bisphenol A denaturstion dimethacrybte, Epiclon 850S. 
CR805. friend cure^VDH. ] by Shin-Etsu Chemical Co.. Ltd. by the Oalton mixer with the k>a<Sngs 
described in Table 1 (Table 1] 1 -hydroxy eyck>hexyl phenyl ketone, a KBM-403(silano coupling 
agent : After mixing. It fully kneaded using 3 rolls and the resin constituent for the liquid crystal 
closures of viscosity 150 MPa-s (S-l) was obtained. Evakiation as the foOowing liqirid crystal 
closure mgredienta was carried out using tWs S-l. 

[0038] I The viscosity of 25 degrees C of the resin constituent for the pot-life liquid crystal 
closures (S-l) is measured, and it is based on the value. S-1 is put in into the container made 
from polyethylene, and is sealed and it is kept on -lO-tJegree-C fixed conditions. Viscosity was 
measired after progress and on the same conditions on the 30tK and it judged by the rate of 



O More than less than ( more than less than / :10% / 4°»:10%SO% ] x:S0%(0039] 2 Degassing was 
perfonned after filling vft a ten cc syringe with the resin constituent for the spreading fitness 
fiquid crystal closures (S-t). It drew with the dispenser (shot master product made from the 
Musashi enpneering). Spreading conditions were performed at the spreading speed of per seccrtd 
4cm. Superiority or inferiority were judged by the following criteria. 

0 it oozed out there was no ****** and the appearance : was also good — the appearance **: 

was poor, although it oozed out and there was no ******. 

x: Ooze out ****** occurs and spreading fitness is remarkably inferior. 

[0040] 3 It drew on alkali free glass with the tfspenser (shot master product made from the 

Musashi en^eering) in Ig (S-1) of resin constituenta for the bond strength fiquid crystal 

cfosuvs. It pressurized after carrying out alignment to the glass substrate which becomes a pair 

mtil the gap was set to 5 micrometers. After fixing a gap by the UV irradiation of 200(knJ(s), 

lamination was completed with 120-degr«e-C heating of 1 hour. The Peel reinforcement was 

measured with tensile test equipment (the Inn Tesco make) after storage with the thermostat of 

50% of 25-degree-C huniifity for 24 hours. 

[0041] 4 The eel for electrical property evakiation TFT (thin film transistor) Ikiuid crystal dispbys 
of a liquid crystal panel was produced by the same approach as the above, the elevated 
temperatu-e and the highly humid performance test of 1000 hours were performed under the 
conditions of 60 depees C and 95%RH. and the ebetrieal-potentiaHfifFerenoe retention after a 
trial was measired 

[0042] The result of having examined with the ingredent shown in an example 2 ' the [exami^ 
6] table 1 [Table 1) and badings was shown in Table 2 rTsble 0. 

[0043] The result of having examined vnth the ingretfent shown in Tabb t FTabb 1] and badngs 
totheexampb 1 of a comparison - the [example 6 of compari s on] comparison was rfwwn in 
Tabb 2 [Table 1]. 
[0O44] 
[Tabb 1] 
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[0045] 

(Effect of the Invention] By using the resin constituent for the liquid crystal closures of this 
invention, correspondence to a liquid crystal dropping method is attained with the property of 
not causing matntenarwe of the adhesion dependability at the time of carrying out long duration 
neglect and the electro-optics property of Equid crystal, and orientation turbubnoe under the 
adhesive property required of an original liqund crystal cbsure ingreifient and high- 
humidity/temperature maintained, a liquid crystal panel production process can be shortened and 
a cost cut beeomes possible. 



[Translation done.] 
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